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How many of you know that there
are two Framework Standards
for
System and Software
Life Cycle Processes?
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How many of you know that there
are forty+ Supporting Standards
for
Software and Systems ,

Process Engineering? %
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Standards As Sources of Best Practice Information

The CMMISM As A Process Framework Model
Process Framework Standards

Best Practice Support for Life Cycle Frameworks
Applying Best Practicesin the CMMISM Context

Next Steps
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e Standards As Sources of Best
S & . .
Practice |nformation

Standards, are consensus-based documents that codify best
practice. Consensus-based standards have seven essential
attributes that aid in process engineering. They:

. represent the collected experience of others who have been down
the same road,

- tel in detail what it means to perform a certain activity,
. can be attached to or referenced by contracts,

- help to assure that two parties have the same meaning for an
engineering activity,

. increase professional discipline,
. protect the business and the buyer,
. Improve the product.
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e 1He CMMISM As A Process
““* Framework Mode

e Containsthe essential elements of effective
processes for one or more disciplines

e Contains aframework that provides the ability to
generate multiple models and associated training and
assessment materials. These models may represent:

+ Software and systems engineering

« Integrated product and process devel opment
+ New disciplines

+ combinations of disciplines

e Provides guidance to use when developing processes
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eoe What The CMMISM |s Not

¢ CMMI models are not processes or process
descriptions. Actual processes depend on:
+ Application domain(s)
« Organization structure
+ Organization size
+ Organization culture
+ Customer reqguirements or constraints
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o SystemsLife Cycle
« 1SO/IEC 15288

o Software Life Cycle
+ 1SO/IEC 12207
« |EEE/EIA 12207.0, 12207.1, 12207.2

e Process Assessment
+ ISO/IEC 15504
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~ee 1NelSO/IEC 15288 Systems ==
=" Life Cycle Process Framework SIE

ENTERPRISE ENVIRONMENT MANAGEMENT
INVESTMENT MANAGEMENT
SYSTEM LIFE CYCLE MANAGEMENT
RESOURCE MANAGEMENT
QUALITY MANAGEMENT
ENTERPRISE(5)

SYSTEM ACQUISITION
LIFE CYCLE AGREEMENT (2)
SUPPLY

(25)

PROJECT (7)

PROJECT PLANNING

PROJECT ASSESSMENT
PROJECT CONTROL
DECISION MAKING
RISK MANAGEMENT

CONFIGURATION MANAGEMENT
INFORMATION MANAGEMENT

TECHNICAL (11)

STAKEHOLDER REQUIREMENTS DEFINITION TRANSITION
REQUIREMENTS ANAL YSIS VALIDATION
ARCHITECTURAL DESIGN OPERATION
IMPLEMENTATION MAINTENANCE
INTEGRATION DISPOSAL
VERIFICATION
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~~r Thel|EEE/EIA 12207 Software ==
Sl &

Life Cycle Process Framework SE

SOFTWARE
LIFE CYCLE

ACQUISITION
SUPPLY
DEVELOPMENT
OPERATION
MAINTENANCE

PRIMARY (5)

(17+1)

Source: Singh97
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SUPPORTING (8)

DOCUMENTATION
CONFIGURATION MANAGEMENT
QUALITY ASSURANCE
VERIFICATION
VALIDATION
JOINT REVIEW
AUDIT
PROBLEM RESOLUTION

ORGANIZATIONAL (4)
. MANAGEMENT
N INFRASTRUCTURE
N IMPROVEMENT
S TRAINING
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~ee~ DBest Practice Support for the
e System Life Cycle Framework
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Life cycle progression

-
ISO/IEC 15288 Life Cycle Model Stages
Concept Development| Production Utilization Support Retirement
: ISO/IEC 15288 system life cycle processes :
g N . _ Activity level detail
3 Activity level detail from a 2nd Standard B 5 3rd Standeis
S
©
i>g Task
(@) !
= detail level
0 from a detail
o 4th from a
Q Standard 5th
- Standard
A\

Al - ISO/IEC 15288 and other engineering standards
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Source:

Guide for ISO/IEC 15288
(System Life Cycle
Processes), WD3
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~~~ Best Practice Support for the =
=" Software Life Cycle Framework SIE

Table 1—Information item matrix

Information item(s) IEEE/EIA 12207.0 Kind uf_ IEEEEEIIDE_T References
Clause deeumentation [See annex A.)
Clause
Accepiancs sirategy and 15.1.1.9 Hecord (5.4) — IEEE 1062
condilions record
Acquisition plan 5118 Plan 6.1
ASTM ETI, E1206,
IEEE 1062
Acauisition raguiremeants | 5.1 2.1 Hecord (5.4) — IEEE 1062, 1220
record
Audil aganda racard 6.7.1.4 Hacard [5.4) — —
Audit proceduna B.7.1.4 Procedurne {5.3) — —
Lhanoe regues 544 551 623 ) Heqguas G2 T
Concepl of oparalions 5111 Duaseriplion 6.3 IEEE 1362
description EIANEEE J5TO-016 F.21.

Alzo ses 150 5806, 5807,
8531, 8780, ard 11411 far
guidanca an use af notations.
Concaplinesad 5111 Hacard [5.4) — IEEE 1062, 1220
detarmination record

Databasa dasign 5353, 5363, Deascripion .4 IEEE 1016
dascription 5.3.7.1 EIANEEE J-STD-016 (5.2.3
Dastailed dasign 5367 Hecord 6.6 —_
avaluation record
Development process | 5.3.1.4 Plan 65 |ASTM EGZ2, E1340,
plan EIANEEE J-STD-016 E.21
IEEE 1074, 1074.1 sSource:

IEEE/EIA 12207.1-1997,
© IEEE 1998. All rights
reserved.
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woG Applying Best Practices 280 IEC

Bl | Action
FONS Process Baseline FIanS

Instructions

IEEE/EIA

12207

Training

Materials ISO/IEC

15288

Management ‘ :
o = Framework

/ Continuous Standards
Process Deployment Process Supporting
Standards

\Improvement

Standards-Based
Knowledge Products

Tailoring
Records

Tailoring

Findings
Validation

Training
Materials

Performance

IEEE
Standards-
Based

Evaluation Training
Reports
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. CMMIS™ SW/SE/IPPD v1.02 ==
“~" Process Areas ——

Process Management Engineering
Organizational Process Focus . Requirements M anagement
Organizational Process Definition .| Requirements Development
Organizational Training . Technical Solution
Organizational Process - Product Integration
Performance . Verification
Organizational Innovation and . Validation
Deployment

Project Management Support
Project Planning . Configuration M anagement
Project Monitoring and Control .| Process and Product Quality M anagement
Supplier Agreement Management . Measurement and Analysis
I ntegrated Project Management . Decision Analysis and Resolution
Risk M anagement . Organizational Environment for Integration
[ntegrated Teaming . Causal Analysis and Resolution

Quantitative Project Management
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ree Organizational Process
Definition

_ o ISO/IEC 15288, System Life
Processes + Clause5 - System Life Cycle
+ Establish and maintain the Processes
organization's set of standard + Annex D - Concepts
processes e |EEE/EIA 12207.0, Software

Life Cycle Processes
+ Clause5 - Primary Life Cycle

P esses
 FEIA632- Processestor C1235e6-8u orting Life Cycle
Engineering a System I P il 1
FOCESSES

e |EEE 1220 - IEEE Standard for + Clause 7 - Organizational Life
Application and Management of Cycle Processes
the Systems Engineering Process « Annex C - Guidance on

Processes and Organizations
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~e=e Organizational Process
=" Definition - 2

SP 1.2-1 Establish Life- o ISO/IEC 15288, System Life

Cycle Moddl Descriptions Cycle Processes |
+ Establish and maintain + Clause6 - System Life Cycle

St
descriptions of the life-cycle §

process models approved for e B - Life CycieSiuy
use in the organization o |EEE/EIA 12207.0, Software

Life Cycle Processes
+ Clause4 - Application
+ Annex E - Basic Concepts of
|EEE/EIA 12207
e |EEE 1074, IEEE Standard for
Developing Software Life Cycle
Processes
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~e=e Organizational Process
7" Définition - 3

SP 1.3-1 Establish o |SO/IEC 15288, System Life
Tailoring Criteriaand Cycle Processes
- RF o Clause2.3- Tailored
I nes B Conformance
K E_Stab_lish and Mes ntain the + Annex A - Tailoring
;?'J: i e ea”d o |EEE/EIA 12207.0, Software
organization's set of standard i Cyee Procesg%_
Processes + Clause4 - Application

+ Annex A - Tailoring

+ Annex B - Guidance on
Tailoring
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<os Risk Management

SP 1.1-1 Determine Risk Sources
and Categories

+ Determine risk sources and
categories

SP 1.2-1 Define Risk Parameters

+ Define the parameters used to
analyze and classify risks, and
the parameters used to control
the risk management effort

SP 1.3-1 Establish aRisk
Management Strategy
+ Establish and maintain the

strategy and methods to be used
for risk management

|SO/IEC 15288, System Life
Cycle Processes

+ Clause5.4.6 - Risk Management
Process

|EEE/EIA 12207.0, Software
Life Cycle Processes
+ Annex G - Life Cycle Process
Objectives
» Clause G.10 - Management
Process

|EEE 1540, Risk Management
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« RIsk Management

SP 1.1-1 Determine Risk Sources

_ e |ISO/IEC 15288, System Life
and Categories

Cycle Processes

Clause 5.4.6 - Risk Management
0Cess

ElIA 12207.0, Software

5.4.6.3 Risk Management Process Activities

The project shall implement the following activities in accordance

with applicable organization policies and procedures with chle PI’OCGSSGS

respect to the Risk Management Process. _
a) Establish a systematic approach to risk Annex G - Life CyCIe Process
identification, determining what could go wrong and would Obj ectives

adversely affect the system and/or the organization.
b) Define the risks in terms of their dimensions, e.g. = ClauseG.10- Management

technical, human, cost, schedule. Process
C) Determine the likelihood of risk occurrence. 1540 RlSk I\/Ianagement
b}

d) Evaluate the impact of the risks and define their
possible adverse consequences.

e) Prioritize the risks in terms of their likelihood and

consequence. Source:
ISO/IEC CD 15288 FCD,
© ISO/IEC2001. All
rights reserved.
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<os Risk Management
ék

) Determine the scope of risk management to be performed for -
the project; 15288, &/stem Life

an ) Identify risks to the project as they develop; CEesses
m) Analyze risks and determine the priority in which to apply )
* | resources to mitigate those risks; 5.4.6 - Risk Management
n) Define, implement, and assess appropriate risk mitigation R
SF strategies;
0) Define, apply, and assess risk metrics to measure the change
in the risk state and the progress of the mitigation activities; 122070’ SOftware

AN e Processes
A ’ Annex G - Life Cycle Process

the parameters used to control R Obi ectives
the risk management effort )
= _ » Clause G.10 - Management
SP 1.3-1 Establish aRisk Process
Management Strategy o |EEE 1540, Risk Management
+ Establish and maintain the
strategy and methods to be used
for risk management Source:

IEEE/EIA 12207.1-1997,
© IEEE 2001. All rights
reserved.
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5.1.1.2 Establish the risk management process.

A description of the risk management process to be implemented
shall be documented and promulgated. The description of the
procedures that implement the risk management process should
include:

a) The frequency at which risks are to be reanalyzed and
monitored

b) The type of risk analysis required (quantitative and/or
qualitative)

c) The scales to be used to estimate risk likelihood and
consequences and their descriptive and measurement uncertainty
d) The types of risk thresholds to be used

e) The types of measures used to track and monitor the state of
the risks

f) How risks are to be prioritized for treatment

g) Which stakeholder(s)perspectives the risk management
process supports

h) The risk categories to be considered

D/IEC 15288, System Life

cle Processes
Clause 5.4.6 - Risk Management
Process

FE/EIA 12207.0, Software

e Cycle Processes

. Annex G - Life Cycle Process

Objectives

» Clause G.10 - Management
Process

SP1.3-1EstablishaRl \
Management Strategy §<\

e |EEE 1540, Risk Management

+ Establish and maintain the
strategy and methods to be used
for risk management

Source:
IEEE 1540-2000, © IEEE
2001. All rights reserved.
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IEC
g 1540-2001 IEEE STANDARD FOR S0FTWARE L

|nfoemation Keeds

Faaniaik

Mansgermast Dechnmes

Preeject Sah Profiy
B Per aral Rk Witien Rmpesss
-

ISO/IEC 15288, System Life

Cycle Processes

L | o=
o | e = + Clause5.4.6 - Risk Management
T — ) Process
= = Pe— e |EEE/EIA 12207.0, Software

Figure 1=—Risk management precess model (informative)

Life Cycle Processes
+ Annex G - Life Cycle Process
Objectives
» Clause G.10 - Management
Process

e |EEE 1540, Risk Management

i Ehrcasgh the “perfonms nsk analy-
consequences. deienmines thewr nsk
for risks determinad 1o be above their

||I'\. project nsk profk mformateon s continually wpdaied ond

exposures, and prepares risk action requests recom
msk threshodd{s)

Tl SIS, MG SNl Lo -
el Bor iy sk Foamed B0 b
it These plans are coordinaged

Trentment reccemmendations, |
agemend for review®. Manag
wmaccepinble. Risk ircatmend | are oreated bor naks ihal require ireal
with alher marapement plans and ather cogoing actnvies.

Allnsks are continually meoeorsd wedil ey no losgeer need io be fracked during ihe *perform nsk moniion-
mg” ncirviiy@. [m addigion, new nsks are soughi out.

process is required do ensure it efectiveness, Duning the “eval-

Improvemnents definesd ns 2 resull of evabuation are mnplemenisd m ghe “plam o
enanagemcnt” activiy @,

sk analysis netivity @,
re-astumaged severnl times d\.nn@ the perfonmanc rlsk avabuateon dus o an morease i knowladge aboul
Ehe risk g | during the evalunion task fself. The nisk marapgemend process s nod & “waterfall” process.

& Copyrigh & 2004 IEEE. Al rights rasanad

Source:
IEEE 1540-2000, © IEEE

2001. All rights reserved.
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{informativa)

Risk management plan

A Purpose

|SO/IEC 15288, System Life
Cycle Processes

+ Clause5.4.6 - Risk Management
Process
e |EEE/EIA 12207.0, Software
Life Cycle Processes
+ Annex G - Life Cycle Process
Objectives

» Clause G.10 - Management
Process

e |EEE 1540, Risk Management

The paspuse of the nsk management plan is i define he
and supporied dunng a project. The nsk managemeni
serves s (e meckansm for |mphmon||||g softwnre risk 1
meel the ingent of IEEEELY 12207.0-

Ehai require ibe anclasion of nsk
menl plam that fodlows the outline b

¢ sk manzgemeni achiviies ae implemenged
- 1}..\.:. ouipes of the plonning process, and
|| plan would

3 iem Iy |m¢|

w worthd also et he intent of 4.5.4 of 1B II S1d | 151505 | BT).

A2 Risk managemant plan

The sk manapemeent process should resali m o nsk management plan that weludes ihe sections shown n
ehee otz bebove. I there 1s ne miomealion peminen o8 sectin of & redquired paregraph wichin a seolion,
Ehe praragement plan sl e plamse, *Thas saction s nol applicable 1o this pla” belc
Eion or parspraph head geiher with the appropriste reason | 2 cmisEsion. Addl | L
may b added af needed 3 the nsk masagement plan may appenr m oiher documenis. [Fso, ref
v thiase doownents should be made in ke body of manspensent plan

The e of ik nsk management plan is showins Eollows:

L. Creervizw
1.1 Dase of Lesue and Stafus
1.2 Ismming Cirganization
13 Approval Authoniy
1.4 Updaies
1 Soope
[[Refing the bowandaries and limsistions of risk on the progect]
3. Rederence Documents
4. Gleasary

5. Risk Manapement Chverview

[Exescribe dhe speeifics of nsk masagemend for this project or organizaison’s stuation. |

& Risk hiag

[Eezcribe the puidelines by which risk manzpenzent will be cosductad. |
T. Risk Manapement Process Overview

&, Risk Managenent Responsibalites

14 Coprigl & 20 EEE. All rights rasared

Source:
IEEE 1540-2000, © IEEE
2001. All rights reserved.

1st Annual CMMISM Technology Conference - Practical Guidance Track -15 November 2001 Paul R. Croll - 24



8 Stepsto Success With Best =

““* Practice Information Aids 150]1EC
Understand Look to the Look to Look to
your business @ CMMISM for Framework Supporting
processes Process Standards for Life Standards for
Completeness Cycle Definition Process Detall
Lt ®
t i
[} EI l'
,ﬂ
@ Build Your Execute Your Measure Your 9 Confirm Your
Process Processes Results - Modify Status With
Architecture Processes as Independent
Necessary Appraisals

¢

%
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Reguirements Devel opment

SP 2.1-1 Establish Product and
Product Component Requirements

+ Establish and maintain, from the
customer requirements, product and
product component requirements
essential to product and product

component effectiveness and
affordability

SP 2.2-1 Allocate Product
Component Requirements

+ Allocate the requirements for each
product component

SP 2.3-1 Identify Interface
Requirements

+ ldentify interface requirements.

| SO/IEC 15288, System Life Cycle
Processes

+ Clause5.5.2 - Stakeholder Requirements
Definition Process

+ Clause5.5.3 - Requirements Analysis
Process
|[EEE/EIA 12207.0, Software Life Cycle
Processes
+ Clause5.3.2 - System requirements
analysis

+ Clause 5.3.4 - Software regquirements
analysis

|EEE 1233, Guide for Developing System
Requirements Specifications

| EEE 830, Recommended Practice for
Software Requirements Specifications
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ree Process and Product Quality ===

M anagement

SP 1.1-1 Objectively Evaluate
Processes

+ Objectively evaluate the
designated performed processes
against the applicable process
descriptions, standards and
procedures

SP 1.2-1 Objectively Evaluate
Work Products and Services

+ Objectively evaluate the
designated work products and
services against the applicable
process descriptions, standards,
and procedures

|SO/IEC 15288, System Life Cycle
Processes

+ Clause 5.3.6 - Quality Management
Process
|EEE/EIA 12207.0, Software Life
Cycle Processes

+ Clause 6.3 - Quality Assurance
Process

1st Annual CMMISM Technology Conference - Practical Guidance Track -15 November 2001

|EEE 1220 - IEEE Standard for
Application and Management of the
Systems Engineering Process

+ Clause 4.13 - Quality Management

|EEE 730, Standard for Software Quality
Assurance Plans
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Next Steps 150 IEC
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e ThelEEE Software Engineering Standards
Collection and the CMM|[SM

+ Map Standards to the CMMISM
« Align the Collection with the CMM|SM
+ Update |EEE Standards-Based Training

e |ISO/IEC Framework Standards and the CMMISM

+ Harmonize the CMMIM with the Systems and Software
Life Cycle Framework Standards
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oG For moreinformation. ..

Paul R. Crall

Computer Sciences Corporation
5166 Potomac Drive

King George, VA 22485-5824

Phone: +1 540.663.9251
Fax: +1 540.663.0276
e-mail: pcroll @csc.com

For |EEE Standards:;

http://computer.org/standard/sesc/
http://standards.ieee.org/catal og/
For | SO/IEC Standards:

http://saturne.info.ugam.ca/lLabo_Recherche/Lrgl/sc7/
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CMMISM -SE/SW/IPPD, V1.02, CMMI for Systems
Engineering/Software Engineering/Integrated Product and
Process Development, Version 1.02, CMMISM -SE/SM/IPPD,
V1.02, Continuous Representation. CMU/SEI-2000-TR-031,
ESC-TR-2000-096, Carnegie Méellon University, Software
Engineering Institute, Pittsourgh, PA, November 2000.

ElIA Standard 632-1998, Processes for Engineering a System,
Electronic Industries Alliance, Government Electronics and
Information Technology Association, Arlington, VA, 2000.

Guide for ISO/IEC 15288 (System Life Cycle Processes), WD3,
|SO/IEC JTC1/SC7, 2001.

|EEE Standard 730-1998, Sandard for Software Quality Assurance
Plans, Institute of Electrical and Electronics Engineers, Inc.
New York, NY, 1998.
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